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This paper analyses the effect that the Asian crisis had on the currency composition of 
corporate debt in Chilean firms. We first study the behavior of foreign currency 
borrowing and the investment decisions of firms listed in the Chilean Stock Exchange 
from 1994 to 2001. We assess whether in the aftermath of the Asian crisis of the late 
1990’s depreciations of the local currency (Chilean peso) liabilities via a net-worth 
effect, offset the expansionary competitiveness for the tradable sector. There exists 
some evidence for a positive impact on investment of a devaluation for firms with 
dollar denominated debt. However, the absolute value is very close to zero so one can 
argue that the final effect is negligible. Currency depreciation by its own does not 
affects investment. Higher rate of GDP growth will have a positive impact over 
investment. The maturity structure is explained principally by the size of the 
companies. Large firms will have a debt structure biased to higher maturities. 
Analyzing dollar denominated debt composition the evidence shows that larger firms 
maintained a higher proportion of dollar denominated debt. The development of the 
financial sector in Chile has caused an increase in the exposition in dollar liabilities. In 
a second approach, results using manufacturing firms’ survey data confirm most of 
these findings. They clearly suggest that firm size and export orientation are relevant 
variables in explaining the amount of losses due to exchange rate fluctuations. In 
addition, economic performance of manufacturing firms is related to the amount of 
losses reported whereas domestic interest rates and changes in the exchange rate are 
not. 
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1. Introduction 
After six years of continuous real appreciation and virtual stability of the nominal exchange rate, Chile 
started to experience a significant nominal and real depreciation in early 1998 that in a matter of two 
years put the peso around two thirds of its 1997 real value. The Asian crisis first and the Russian 
moratorium and the Brazilian devaluation later, were the main foreign triggers that ignited such an 
abrupt change in trend in an economy that was clearly overheated to begin with.   
Much has been debated on what the effect of this abrupt depreciation could have been on firms’ 
financial health. It has been commonly argued that much of the early efforts of the Central Bank of 
Chile to prevent a more intense depreciation by resorting to very high domestic interest rates were 
motivated by its intention to avoid a financial collapse of firms highly leveraged in dollars and other 
foreign currencies. Indeed, although there was not much processed information on currency 
mismatches at the firm level, in 1998 there was the suspicion that this could be a serious problem after 
so many years of nominal exchange rate stability, high economic growth and increasing access to 
foreign financing. In retrospective, however, that risk proved to be much lower than feared. How could 
this be? This paper addresses this issue by exploring firm level data on investment, debt, portfolio and 
exchange losses, to see why the depreciation was more a blessing than a burden on a majority of firms. 
When a sudden currency depreciation occurs, most of the debate focuses on the macroeconomic 
determinants and consequences instead of its microeconomic aspects. In the literature, a group of 
studies identifies debt in foreign currency as the main factor behind a currency crisis: a devaluation 
increases the value of dollar denominated debt lowering firm’s wealth, especially if those firms do not 
have their main income streams in foreign currency. However this negative income effect could be 
lower if firms have its main source of income from exports (or perhaps import substitutions), not 
showing substantial currency mismatches between asset and liabilities. Hence, a currency depreciation 
  2causes a contraction of investment by dollar-indebted firms if the negative wealth effect dominates the 
expansionary competitiveness effect. 
The macroeconomic monetary policy implication of a currency crisis is different depending on whether 
the impact of the depreciation on output is expansionary or contractionary. In the event that the 
competitiveness effect dominate over the leverage in dollar debt, the defense of the domestic currency 
that typically central bankers do (as the Central Bank of Chile did) will not make much of a sense 
because depreciation will expand instead of reducing output. In the other case in which depreciation 
has a negative effect on firms’ wealth the central bank implementation of tighter monetary policies is 
more justified. 
As was noted by Bleakley and Cowan (2002), to evaluate whether the debt-effect dominates over the 
competitiveness effect is an empirical issue, which requires evidence directly from firms. 
There are two main studies using Chilean data to estimate firms’ financial and activity decisions based 
on episodes of financial crises or developments in the financial sector. First, Gallego and Loayza 
(2000) study firms´ financial structure effect of developments in Chilean financial markets, based on 
annual balance-sheet data available from 1985 to 1995. They choose this period because it corresponds 
to a wave of financial liberalization and to a significant stock market expansion. 
After analyzing the main government policies towards financial markets they found remarkable 
changes in size, activity, and efficiency of the banking sector. They also found that firms’ cash flows 
and the level of indebtedness influence firms’ investments. During the 90s, firm investment has been 
less financially constrained than during the 80s. They conclude that variables like internal cash-flow 
and debt-to-capital ratio have less influence on investment. 
An alternative approach is in Hernández and Walker (1993). They study the firm-specific and 
aggregate factors that determine the financial structure of the firm. They investigate whether the 
financial crisis of 1983-84 in Chile and the implementation of banking prudential regulations affected 
the debt and equity composition of domestic non-financial firms. They find that after the crisis the 
  3debt-to-equity ratio declines, particularly in firms in the tradable sector. This resulted from the 
liquidation of assets and corresponding debt reduction induced by the new prudential banking 
regulations. 
Our purpose in this paper is to assess the impact of a domestic currency depreciation, like the one 
experienced by Chile after the Asian crisis, on firms’ activity and balance sheets, using investment and 
leverage indicators (in different currencies) as dependent variables,  and real exchange rate, debt level 
and their interactions as exogenous variables. We apply standard panel data procedures developed in 
Doornik  et al. (2002), Bond (2002), Anderson and Hsiao (1982), and Baltaghi (1995). As a 
complement, and by using an alternative data source, we also analyze the main determinants of foreign 
debt losses reported by manufacturing firms. 
The paper is organized as follows. The next section presents a detailed description of the databases. 
Section 3 elaborates on the research strategy and methodology applied in sections 4, 5, and 6, where 
empirical results with the first data base are shown. Then, in section 7 we expose a simple empirical 
model which relates some firm’s features as well as macroeconomic variables with the probability of 
reporting losses due to movements in the exchange rate, a model that is later estimated and whose 
empirical results are shown at the end of the same section. The paper ends with some general 




We use two main sources of firm-level data. One is the publicly traded firms (FECU
1) data, available 
yearly from 1994 to 2001, which includes detailed information about balance sheets as well as firms 
production characteristics.  The other main source of information is the ENIA
2 Survey, a census of all 
                                                 
1 Ficha Estadística Codificada Uniforme, FECU. 
2 Encuesta Nacional Industrial Anual (National Industrial Annual Survey). 
  4industrial plants with more than 50 workers in Chile. Plants with more than 10 workers are also 
represented adding a total of about 4000 observations per year. Detailed data about ownership, sales, 
exports, employment, investments, inputs and some financial variables is available yearly since 1979 
until 1999. The survey covers all existing industrial sectors in the country and it also has geographical 
representation. 
With respect to the publicly traded firms, consolidated financial statements are prepared in accordance 
with the generally accepted accounting principles as published by the Chilean Institute of Accountants 
and the instructions from the Superintendence of Securities and Insurance. In particular, firms have to 
declare and specify the total amount of gains and losses accruable to foreign currency changes in their 
balance sheets and related financial statements. In order to compute these figures balances of assets and 
(short and long run) liabilities by currency are presented in the notes to the consolidated financial 
statements.
3 
Therefore, annual panel data was constructed for publicly traded firms from 1994 to 2001 where 
financial reports were obtained directly from FECU.
4 Macro variables such as GDP growth, nominal 
interest rate, non-performing loans over total assets, and real exchange rate are also available for the 
same period from the Central Bank of Chile webpage (www.bcentral.cl) and the Superintendence of 
Financial Institutions (www.sbif.cl).
5 
Based on ENIA the database that was constructed specifically from the industrial sector has an 
unbalanced panel structure due to the constant inclusion and exclusion of firms in the sample. The 
latter due to either a change of production classification, merger or acquisition, temporal or definitive 
plants closing, and the inclusion of firms is due mainly to replace those firms with no observation for 
                                                 
3 For an example, see http://www.cap.cl/eng/html/e_h_fecus.htm. See appendix 1 for a detail description. 
4 Despite the fact that financial data was available at the company level for a sample of 225 units, detailed information 
on debt and maturity structure was not available in electronic format. After several weeks of data search from each publicly 
traded company in Chile, debt maturity, USD dollar denominated debt, total assets, liability composition, inventories, fixed 
assets (see appendix for the full list), were constructed using the information submitted as complementary notes to the 
company’s balance sheets between 1994 and 2001. Overall, around 1300 man-hours were needed in order to build-up the 
main data base used for this research.  
  5several periods, maintaining the sample representation constant. However, and especially for bigger 
plants (in terms of number of workers), cohort-type of information is available for longer periods – 
more than ten years. 
 
 
3.  Research Strategy and Methodology for Computing Balance Sheet Effects in Publicly-listed 
Corporations 
The research approach we confront with the FECU data studies the firm-specific and aggregate factors 
that determine the investment level and the liability structure of firms. We examine whether the Asian 
crisis of 1997-1999 in Chile affected the debt currency composition of domestic non-financial firms 
and whether macroeconomic conditions altogether with financial indebtness decisions had some 
influence over firms’ investment either in fixed capital or in general equipments and machineries. 
Controlling for firms’ characteristics such as size, measured by the ratio debt to total assets, firms’ 
foreign indebtness exposition (dollar debt over fixed capital), and macroeconomic variables such as the 
change in the real exchange rate with interaction effects, we estimate the balance-sheet impact of 
devaluations with the aim to test whether firms with dollar denominated debt react to depreciations 
reducing investment. 
Furthermore, controlling for macroeconomic variables such as financial development (total 
loans/money
6), firms size (log of total assets) and leverage (total debt/total assets), we analyze the 
firms’ liability structure or currency debt composition after the currency depreciation of the late 90s. 
We also explore the determinants of firms’ debt maturity using the same explanatory variables and 
dynamic structure of the model. 
                                                                                                                                                                        
5 See appendix 1 for a detail description of the data from FECU. 
6 Money defined by M2. 
  6The model is based on a panel data structure and is represented by the following three equations which 
are estimated independently
7: 
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where: 
rer: real exchange rate, 
K: fixed capital (with and without equipment) 
D
*:  dollar denominated debt, 
D : domestic denominated debt, 
TA: Total assets, 
GPG: GDP growth, 
Maturity: Debt or credit maturity in years, and, 
ColM2A: Bank credit (total loans) as a proportion of M2 (December each year). 
 
The proposed model will help to understand the interaction of liability structure with variables such as 
financial characteristics, relative and absolute size (to investigate whether big companies are prone to 
exposition in dollar denominated liabilities), and a collection of macroeconomic variables to identify 
firms` sensitivity to fundamentals such as GDP growth and financial sector developments. 
                                                 
7 Estimations were implemented using the software Ox available from http://www.nuff.ox.ac.uk/Users/Doornik/ . 
  7The second issue to investigate concerns the interaction between firms´ activity level and movements in 
the real exchange rate. The approach considers estimating a panel with firms´ investment as the 
dependent variable. The objective is to check whether there exist effects over investment once firms 
face an unexpected currency depreciation. 
The model will allow learning about the interaction between investment considering firms´ specific 
characteristics and country-specific macroeconomic conditions, specially the level of instability in the 
exchange rate market. One particular topic to consider in future research is whether the domestic 
hedging market development will motivate firms to issuing debt in other currencies either domestically 
or in foreign markets. This has been an issue in Chile during the last five years. We would expect lower 
sensitivity of production and investment given high volatilities in the nominal or real exchange rate if 
firms hold hedging contracts over its cash flows. 
All relationships proposed in this study are characterized by the joint endogeneity of most variables 
considered, meaning that explanatory variables are simultaneously determined with the dependent 
variable or have a two-way causality relationship with it. 
This endogeneity requires considering an instrumental variable procedure to generate consistent 
coefficients. We estimate the models using the GMM methodology, using the lags of the same 
explanatory variables as instrumental variables. This approach requires some features of the vector of 
residuals that will be checked by applying Sargan Specification or Over-identifying Test, and the serial 
correlation of the regression residual test. Sargan Test assesses the overall validity of the moment 
conditions that emerges from the models, and the serial correlation test will help defining the number 
of lags included in the vector of instruments. 
 
4.  Empirical Analysis with Corporate (FECU) data 
In this section we present some stylized facts about the FECU database and the econometric 
estimations using the equations reported in the previous section. The estimation methods include OLS 
  8fixed effects, GMM difference, and GMM system estimators using the Arellano-Bover and orthogonal 
transformations available in Ox. 
As a starting point we construct a transition matrix to analyze the evolution of the liability structure of 
firms from 1994 to 2001, classified as tradable or non-tradable. The matrix includes four categories for 
each year going from firms associated to the tradable sector without dollar denominated debt, to firms 
from the non-tradable sector with dollar debt. In Table 1, the last column and row report the total 
number of firms found in each of the four categories in 1994 and 2001 respectively. 
At the beginning of our sample, 120 firms had dollar denominated debt, representing 63.5% of total 
firms and distributed in the same proportion between tradable and non-tradable sector. In 2001 the 
distribution changed in favor of the tradable sector where 56 (51.4%) firms from a total of 109 (57.7% 
out of a total of 189 firms) had dollar denominated debt. Regarding the availability of external funds, 
the huge capital inflows observed during the 90s led to the increase in dollar denominated debt, and 
once the Asian crisis emerged, the total number of firms without dollar debt increased to 17 in 2001, 
representing almost one third of the tradable firms, contrasting with the 22% reported in 1994. 
In analyzing the non-tradable sector, it is interesting to note that 16.1% of the firms (9 from 56) moved 
to finance its operations in dollars between 1994 and 2001. In contrast, 26.7% (16 from 60) decided to 
abandon those financial sources in 2001 versus 1994. As usual, there exists a lot of persistence in 
firms’ categories. In 1994, 27.5% of firms from the tradable sector decided to maintain dollar 
denominated debt, very similar to the proportion (24.9%) of non-tradable firms which decided to stay 
out of this market in 1994 and also in 2001.  
It is worth mentioning that perhaps with the execption of a few weeks in 1998, a vast majority of these 
firms had full access to financing in foreign currency (or local currency indexed to the exchange rate) 
during most of the sample period. So, there is no point in saying that there were “supply” quantitative 
constraints that impinge on the reported results. 
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To analyze the composition of dollar denominated debt we start by looking some stylized facts ranging 
from 1994 to 2001. For this purpose we group firms into tradable and non-tradable. This is reported in 
Table 2. 
Since 1994 the debt/capital ratio had been growing consistently, with the exception of 1998 where the 
ratio fell from 2.18 to 2.16. This positive trend had been a feature of both the tradable and the non-
tradable sector; however it is the tradable sector which leads the way with a ratio of 2.44 in 1994 to a 
ratio of 3.3 in 2001 (an increase of 35.1%). This dynamics has been similar in trend but less in 
magnitude for the non-tradable sector: in 1994 it was 1.59 while in 2001 this ratio increased to 1.93 
(21% higher). 
  10Median firms from the non-tradable sector experienced an increase in leverage, going from 8.66% in 
1994 to almost 13% in 2001. For the whole sample, the debt over total assets ratio increased from 
8.84% in 1994 to 11.37% in 2001, with a peak in 1999 when the ratio was 14.1%. During 2000 and 
2001 this leverage was mostly declining because of the lower dollar denominated debt, a feature that 
was also present in the transition matrix reported in Table 1. That can be observed in Figure 1 as well. 
The dynamics of the dollar debt is very interesting. Starting in 1994 the proportion of dollar 
denominated debt over total liabilities was between 0 and 5%. In the following years, the distribution of 
this leverage begun to move slowly to the right, meaning higher levels of debt in dollars. In 1998, the 
leverage was almost 2%, mostly coming from the tradable firms with a debt ratio of 10%. 
It is worth mentioning that tradable sector firms present higher levels of leverage than firms from the 
non-tradable sector, and both experienced a decrease in the share of dollar debt after the Asian crisis, 
rebounding slowly in the year 2000. This U-shape behavior was significantly at lower magnitudes for 
the non-tradable firms, but definitely with the same dynamics. This U-shape feature was reported in 
Martinez and Werner (2002) for the Mexican experience, with a turning point in 1998. Much alike to 
the Chilean case. 
To analyze the frequency in US dollar debt composition we estimate kernels of debt structure for each 
year starting 1994 to 2001. We appreciate stable right-skewed distributions for each years, with some 
degree of leptokurtosis concentrated around 0.4% as depicted in Figure 1. However we can see some 
movements to having greater dollar debt as a proportion of the total debt along the years prior 1997-98, 
moment in which we observe a contraction and a restructuring of the total dollar denominated debt 
towards domestic currency. One hypothesis to consider is the endogeneity that foreign leverage has 
over the above mentioned developments in the hedging domestic market. The sudden contraction to the 
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5.  Econometric Estimations for Investment according to FECU Data 
In equations (1), (2) and (3), the endogenous variables are investment, dollar denominated debt, 
and maturity, respectively. The estimations reported are just a sample of a wide range of models. 
Among the other variables tested in the models are nominal interest rates, a tradeable-non 
tradeable dummy variable, an exporting-importing bias dummy, Libor, expected dollar 
appreciation (from interest rate parity), and non-performing loans over total asset for the financial 
sector, just to mention some of them. 
Tables 3 and 4 presents estimates for equation (1) based on two definitions of investment. In 
Table 3 we use the difference in fixed capital for investment while in Table 4 equipments and 
machineries are also considered as investment. 
On the investment equation, using any of the two definitions we found high persistence reflected 
in significant autoregressive coefficients for all GMM estimations. In the OLS estimation this 
persistence is not significant. It is noteworthy the positive effect that a real exchange rate 
depreciation has on investment for firms with dollar debt in the OLS and GMM-system 
estimations. The impact of devaluations in the real exchange rate is not significantly different 
from zero when taken isolated, and this is the case for any definition of investment or estimation 
methodology.  
Thus, we tentatively conclude that the volatility of the real exchange rate by its own is not 
relevant for investment; in contrast, a depreciation would only affect firms that already had dollar 
denominated debt and positively so. Why? A hypothesis could be the following: given that the 
sample includes both tradeable and non-tradeable firms altogether
8, this expansionary effect of 
the devaluation on firms with dollar denominated debt could be reflecting the fact that tradeable 
                                                 
8 A distinction between these two broad sectors proved to be not significant from a statistical point of view, so we were forced to work 
  15firms dominate among firms with dollar denominated debt; tradeable firms have a natural hedge 
against exchange rate fluctuations and are benefited on their income streams by the local 
currency loosing ground. The low estimated values for this parameter (close to zero, see tables 3 
and 4) show, however, that this effect is already netting the weights of the tradeable and non-
tradeable sectors.    
The leverage, measured by total debt over total assets, does not influence the dynamics of 
investment. Its coefficient is insignificant at all GMM estimations and is barely significant (at 
10%) in the OLS model. Thus, we cannot obtain much milleage aout of this variable in order to 
explain investment. 
In contrast, and as any theory would predict, GDP growth affects directly the level of investment. 
A 1% GDP growth increases the capital stock in 0.1%-0.2%, depending on whether investment 
includes equipment or not. This elasticity is very robust to the estimation method, except with the 
GMM difference estimation in which this elasticity is not significantly different from zero. 
In summary, there exists evidence for indicating that a currency depreciation, like the one 
experienced by Chile after the turmoil iniatiated by the Asian crisis, could expand corporate 
investment in the case of those firms previously indebted in foreign currency, presumably   
tradeable firms whose competitiveness is improved. However the estimated values are close to 
zero and show some degree of instability. 
Why then we did not see such an expansion in Chilean corporate investment after 1998? Perhaps 
because overall economic growth fell substantially (there was even a mild recession in 1999 and 
a sharp contraction of internal demand), and our estimations show that this negative aggregate  
growth effect clearly dominates. 
 
                                                                                                                                                              
with the whole sample. 
  16Table 3 














































































  Tests 
Sample Size  1257 1034 1254 1254 
Individuals  223 220 220 220 
Wald (Joint)
  0.00** 0.00** 0.00** 0.00** 
Wald (Dummy)  0.00** 0.70  0.10* 0.10* 
Sargan Test   0.00**  0.02**  0.02** 
AR(1) Test  0.85 0.36 0.33 0.33 
AR(2) Test  0.38 0.33 0.33 0.33 
R
2  0.004      
Robust standard errors in parentheses. For Wald, Sargan and AR tests P-Values are 
reported. 
*: rejects at 10% 
**: rejects at 5% 
1: Estimation with Fixed Effects. 
2: Transformation used: first differences. Solution by Second Step Estimation using 
DPD. 
3: Transformation used: orthogonal deviations. Solution by Second Step Estimation 
using DPD. 
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Table 4 














































































  Tests 
Sample Size  1257 1034 1254 1254 
Individuals  223 220 220 220 
Wald (Joint)
  0.00** 0.00** 0.00** 0.00** 
Wald (Dummy)  0.00** 0.55  0.24  0.27 
Sargan Test   0.00**  0.081*  0.077* 
AR(1) Test  0.98 0.33 0.32 0.32 
AR(2) Test  0.22 0.32 0.32 0.32 
R
2  0.011      
Robust standard errors in parentheses. For Wald, Sargan and AR tests P-Values are 
reported. 
*: rejects at 10% 
**: rejects at 5% 
1: Estimation with Fixed Effects. 
2: Transformation by first differences. Solution by Second Step Estimation using DPD. 





6.  Determinants of Maturity and Dollar Debt Composition with FECU Data  
The estimations for dollar debt composition in terms of maturity and currency are reported in 
tables 5 and 6. Some unambiguous and interesting results emerge from these estimations.   
There exists persistence in the way in which firms structure its debt in terms of maturity and in 
terms of currencies. High debt maturities today imply that around 40% of this debt will have the 
same maturity structure next period. This perhaps reflects that firms tends to issue debt at very 
  18specific maturities, for instance 2 years, 5 years o 10 years, with no endogenous incentive to 
“complete” the yield curve. This momentum indicates that only a small percentage of firms 
change its debt structure in term of maturities. Such stability or persistence is even more evident 
for the case of dollar denominated debt, which presents an autocorrelation coefficient of 0.2 for 
the GMM estimations and 0.7 for the OLS equation. 
Firm’s size, measured by the log of total assets, explains positively the debt maturity and the 
composition of debt. Large firms tend to have higher maturities in debt. This shouldn’t be 
surprising: it could be indicating that the financial sector sees a large size as good collateral for 
loans and bonds issues abroad. Small firms will have no exposure to foreign debt (dollar debt) 
either in terms of loans or corporate bonds. 
Highly leveraged firms explain positively the maturity of dollar denominated debt. Indeed, highly 
leveraged firms usually increase their debt primerely with long term debt. Thus, if one company 
has a small amount of liabilities, it is probably mostly short term debt, so it will have financial 
availability to increase its liabilities only borrowing at longer maturities. This mechanics implies 
that once a company decided to increase debt, there exists a high probability that the incoming 
liabilities came at longer maturities. This feature, however, results only in the OLS model. The 
GMM difference and system estimations do not support this outcome. 
A very similar result comes from the analysis of the financial development variable. Only the 
GMM difference estimation supports the evidence that a highly developed financial system will 
help the indebting process at longer maturities. However for the other methodologies our findings 
support that there is no relationship between domestic financial development and maturity of 
debt. 
  19The results for the determinants for the dollar debt compositions are more robust considering any 
of the four estimation methodologies. The persistence of currency composition was already 
discussed. 
Concerning firm size, the empirical findings show that large companies tend to hold a higher 
proportion of debt in other currencies such as dollar. Small firms do not have the exposure 
externally to obtain foreign currency debt either in terms of banking loans or issuing corporate 
bonds. This source of funds is restricted just to large companies, which usually have their stocks 
traded in the US stock market in the form of ADR. Small firms, even when they participate in the 
domestic stock market, the procedures to issue ADR acts as a barrier to issue foreign debt. 
An interesting result is that a currency depreciation affects positively the level of dollar 
denominated debt, a finding that is robust to all GMM estimation techniques. Note that this is 
consistent with what we found for the case of investment. Again, tradeable firms, which have 
dollar denominated debt, are moved to increase investment (to take advantage of the positive 
effect of the depreciation on their competitiveness) and finance the higher investment by 
resorting to more dollar denominated debt.  
The financial development variable is positively related to the possibility of issuing dollar 
denominated debt. Financial development induces an increase in external indebtness. This could 
be correlated with the accessibility of domestic banks to foreign debt. After the banking crisis of 
the 80s, where several domestic banks were intervened, authorities implemented a drastic 
regulatory reform that implied, among other things, a close supervision over the system. This new 
regulatory structure allowed the building of strong fundamentals in our financial system during 
the 90s, allowing accessibility to domestic and foreign debt. 
  20Firm size works as a collateral (as it was mentioned above) to get credit in foreign currency. The 
evidence for OLS and all the GMM estimation methodologies is consistent in showing that large 
firms have decided to maintain higher proportion of debt in dollars or non-domestic currencies. 
 
  21Table 5 
Determinants of USD Debt Maturity Composition  
 
Variable  OLS

























































  Tests 
Sample Size  1059 868 1054 1054 
Individuals  191 186 186 186 
Wald (Joint)
  0.00** 0.00** 0.00** 0.00** 
Wald (Dummy)  0.00** 0.17 0.01**  0.01** 
Sargan Test   0.63  0.46  0.52 
AR(1) Test  0.00** 0.00** 0.00** 0.00** 
AR(2) Test  0.26 0.77 0.66 0.65 
R
2  0.55      
Robust standard errors in parentheses. For Wald, Sargan and AR tests P-Values are 
reported. 
*: rejects at 10% 
**: rejects at 5% 
1: Estimation with Fixed Effects. 
2: Transformation by first differences. Solution by Second Step Estimation using DPD. 
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Table 6 
Determinants of USD Debt (% Total Debt) 
 
Variable  OLS























































  Tests 
Sample Size  1479 1255  1477  1477 
Individuals  224 222  222  222 
Wald (Joint)
  0.00** 0.00**  0.00**  0.00** 
Wald (Dummy)  0.00** 0.35  0.00**  0.00** 
Sargan Test   0.43  0.35  0.13 
AR(1) Test  0.00** 0.00**  0.00**  0.00** 
AR(2) Test  0.08 0.41  0.39  0.36 
R
2  0.58      
Robust standard errors in parentheses. For Wald, Sargan and AR tests P-Values are 
reported. 
*: rejects at 10% 
**: rejects at 5% 
1: Estimation with Fixed Effects. 
2: Transformation by first differences. Solution by Second Step Estimation using DPD. 
3: Transformation by orthogonal deviations. Solution by Second Step Estimation using 
DPD. 
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7.  Exchange Rate Losses in Manufacturing Firms 
  
As mentioned above, a second source of information is the National Manufacturing Survey 
(ENIA). Despite the fact that this survey is oriented to recover annual information about 
productive activities at the firm level, it also has some financial information. In particular, firms 
are asked to declare the amount of losses due to exchange rates movements during the fiscal year. 
Therefore, in order to complement previous results, in this section we aim to analyse the main 
determinants of foreign debts losses reported by manufacturing firms in Chile. 
Since 1996, Chilean manufacturing firms are asked to report their losses due to their liabilities 
denominated in foreign currency. Unfortunately, there is no information about the amount, 
structure or maturity of this foreign debt. Firms only report the accounting losses resulting from 
changes in the nominal exchange rate which may have affected their foreign denominated debt. 
Although we may infer from this data the amount of foreign currency denominated debt
9 there 
are at least two aspects that have to be considered.  On the one hand, these losses are the net 
figure for the whole fiscal year hiding changes in the structure of the plant’s debt throughout the 
year. On the other hand, figures are expressed in local currency without presenting information 
about the exchange rates used for the transformation. 
Considering the scope and aims of this study, this available information may be interesting to 
analyze for at least one reason. When firms report losses due to exchange rate variations what 
they are implicitly reporting is the fact that these firms actually have debt denominated in foreign 
currency. Even though we do not have precise information about this debt, changes in the 
                                                 
9 Potentially, foreign debt may be recovered from L∆E = D* ￿  ∆E,  where L∆E are losses due to exchange rate variations, D* is the 
foreign currency denominated debt, and  ∆E nominal exchange rate variation.  
 
  24exchange rate throughout the year are affecting the debt position of the firm. In the next section 
we aim to explore the main determinants behind firm reporting losses due to exchange rates 
movements. 
 
7.1  Empirical Strategy 
 
In order to complement previous results relating balance sheets effects due to movements in 
exchange rates, we present here a simple empirical model which relates some firm characteristics 
as well as macroeconomic variables with the probability of reporting losses due to movements in 
the exchange rate. 






i i i u b x g + =  
(4) 
 
where   is a vector of explanatory variables, b  the associated coefficient vector and u  an 
error term, where   represents some decision criterion like the expected present benefits 
associated with an investment project for which foreign resources were needed. We observe 
losses due to exchange rate variations only if  is positive or above a determined threshold.







On the other hand, we then assume that a latent or true losses due to exchange rate fluctuations l  





i i i u b x l + =  
(5) 
 
                                                 
10 i.e. the firm has decided to take a short position in foreign currency. 
  25where  = the current losses of firm i when it is engaged in an investment i.e. when   is 
bigger than the minimum threshold. Here  and  are both expressed as a share of the total 
monetary correction in the firms obligations due to inflation
*





i l i l
11,   is a vector of the explanatory 
variables,   the associated coefficient vector and u  an error term that summarizes omitted 
determinants and other sources of unobserved heterogeneity.    
1 i x
1 i





12, we need to 
specify their joint distribution in order to obtain an estimable model. Following the standard 
literature about generalised Tobit models we assume that the error terms in equations (4) and (5) 














































where  0 σ and  1 σ are the standard errors of u  and  , respectively, and  0 i 1 i u ρ  is their correlation. 
In the implementation of the model we use a flow variable for losses due to exchange rate 
movements expressed as share of total monetary correction given our available data.  As in 
preview sections
13, we are particularly interested to test the impact of macro variables like growth 
rates and interest rates together with particular firm characteristics, firm size and export 
orientation on the probability as well as on the amount of losses reported by firms  due to 
exchange rate fluctuations.
14 More precisely, we can define   
 
                                                 
11 In order to scale  
12 For example, zero. 
13 See equation (2) 
14 Note that if there are exchange rates movements between years in the sample - as is the case in Chile - a positive probability of 
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As suggested previously, we expect that firms from the tradable sector may have a higher 
probability of reporting losses once controlled by macroeconomic variables. On the other hand, 
we expect a positive relationship between firms size and the probability as well as on the amount 
of reported losses. Once we have controlled for firms characteristics, following the macro 
literature, we expect that interest rates may be negatively correlated to the amount of losses. 
Finally, the relationship between growth and losses  is not clear. On the one side, economies with 
a better growth performance may have a better access to international markets specially for firms 
belonging to these countries for which this access has been denied. On the other side, a potential 
crowding out effect may arise when due to a better growth performance, an increasing 
availability of resources is observed in domestic capital markets.  
Up to the moment, we have implicitly assumed that the analysis may be of a cross-section type. 
However, due to the richness of our data we are in a position to explore the dynamic dimension 
of the problem at hand. Therefore, we can combine the time together with the longitudinal 
dimension of the information in order to construct an unbalanced panel data.  Results of the 
estimation of  equations (4) and (5) using both temporal and cross information are presented in 




As mentioned, we aim to estimate a Tobit model which incorporates the determinants on the 
probability that a firm reports losses due to exchange rates fluctuations (i.e. that it has foreign 
                                                                                                                                                              
reporting losses has a direct correspondence with the probability of having foreign denominated debt.   
  27denominated debt) as well as on the amount these losses. Results of the different empirical 





























Export Oriented Dummy  1,36  0,554  1,108  0,924  4,225 
  (0.036)*** (0.028)*** (0.285)*** (0.361)** (0.110)*** 
Added  Value  0,012 0,001 0,058 0,067 0,025 
  (0.002)*** (0,001) (0.015)*** (0.017)*** (0.005)*** 
GDP  Growth  0,04  0,054 0,198 0,142 0,067 
  (0.010)*** (0.011)*** (0.095)** (0,108) (0.040)* 
Domestic  Interest  Rate  -0,006 0,012 -0,068 -0,075 -0,031 
  (0,007) (0.007)* (0,066) (0,072) (0,028) 
Nominal  Exchange  Rate  Change  0,003 0,004 0,047 0,039 0,005 
  (0,002) (0.002)*  (0.022)** (0,024)  (0,009) 
Lagged  Probability      0,88   
      (0.345)**   
Constant  -1,926 -2,146 -1,827  -1,53  -6,819 
  (0.141)*** (0.138)***  (1,294) (1,41)  (0.553)*** 
Observations  26162 24509 26162 20389 26162 
Number of firms  7388  6945  7388  6084  7388 
 
Standard errors in parentheses     
* significant at 10%; ** significant at 5%; *** significant at 1% 
  
Starting with the probability that a firm report losses due to exchange rate fluctuations, results 
presented in the first column show that this probability is higher for bigger and export oriented 
firms. Given that this dependent variable is closely related with the fact that a firm has foreign 
denominated debt, these results confirm the hypotheses presented in the last section. On the other 
hand, economic growth appears to have a positive and significant relationship with the 
probability of reporting losses suggesting that country economic performance is an asset when 
  28searching for financial funds abroad. Finally, neither domestic interest rates nor fluctuations in 
the nominal exchange rate may be significantly related to the probability of reporting losses. This 
last result is particularly interesting since apparently is suggesting that the decision to search for 
funding abroad is not related with fluctuations in the nominal exchange rate.
15 However, this 
interpretation maybe misleading since what we need for testing this hypothesis is to study firms 
that have switched from domestic to foreign funding. 
The second model tackles this last question. This is done by defining as a positive outcome in the 
dependent variable those firms which in previous years declared no losses to exchange rate 
fluctuations but in a given year they start reporting losses. This situation may be interpreted as 
these firms took foreign denominated debt at some point during the sample period. Results 
presented in the second column suggest that exchange rate fluctuations have a positive but 
moderately significant impact on the probability that a firm report losses, i.e. has considered 
foreign denominated sources for its operations. On the other side, export orientation but not size 
and economic growth are also associated with higher probabilities of reporting.  
Having answered the question about the determinants on the probability that a firm report 
financial losses due to exchange rate fluctuations we now move to the analysis of the variables 
behind the amount of losses reported. We start with the naïve pooled OLS estimators which are 
presented in the third column. Results suggest that again export orientation, firm size, economic 
growth and exchange rate fluctuations are related this time with the amount of losses reported. 
However, these estimates may suffer with selection bias since not all firms considered in the 
sample report these losses.  
To test the presence of this bias we follow Wooldridge (1995) by performing a pooled OLS 
regression where we have included a dummy variable with a value of 1 if the firm report losses 
                                                 
15 Similar results were obtained for real exchange rates fluctuations. 
  29on the previous period and 0 otherwise. A significant positive value reported on the forth column 
rejects the null hypothesis of no bias. Therefore, the model have to be estimated considering the 
censored pattern on the dependent variable distribution as suggested by equations (4) and (5). 
Last column presents the outcome of a Tobit model estimated for an unbalanced panel data of 
7388 different firms in a period between 1996 and 2000. Results clearly suggest that firm size 
and export orientation are relevant variables in explaining the amount of losses due to exchange 
rate fluctuations. On the other hand, economic performance is related with the amount of losses 
reported whereas domestic interest rate and changes in the exchange rate are not.  
A suggested previously, these results imply that bigger firms and those which allocate part of 
their production in foreign markets are more exposed to variations in the nominal exchange rate. 
This confirms findings reported in previous sections for publicly traded firms. 
 
8. Conclusions 
This paper uses panel data procedures to analyze the impact that domestic currency depreciations 
have on firms’ activity, using investment and debt composition as dependent variables (either in 
maturity or currency), and real exchange rate and US dollar debt level with their interactions as 
core independent variables. We also control with additional macroeconomic variables such us 
GDP growth and financial development (total loans over M2) as complementary explanatory 
variables.  
The reported evidence would indicate that a currency depreciation, like the one experienced by 
Chile after the turmoil iniatiated by the Asian crisis, could expand corporate investment in the 
case of those firms previously indebted in foreign currency, presumably  tradeable firms whose 
competitiveness is improved. However the estimated values are close to zero and show some 
degree of instability. 
  30Why then we did not see such an expansion in Chilean corporate investment after 1998? Perhaps 
because overall economic growth fell substantially (there was even a mild recession in 1999 and 
a sharp contraction of internal demand), and our estimations show that this negative aggregate  
growth effect clearly dominates. 
The maturity structure is explained principally by the size of the companies. Large firms will 
have a debt structure biased to higher maturities. Analyzing dollar denominated debt composition 
the evidence shows that larger firms maintained a higher proportion of dollar denominated debt. 
The development of the financial sector in Chile has caused an increase in the exposition in dollar 
liabilities. This fact is explained because large companies have assets to conform the required 
collaterals to get funding from abroad by their own or through a banking institution. 
Results using manufacturing firms’ survey data confirm most of these findings. They clearly 
suggest that firm size and export orientation are relevant variables in explaining the amount of 
losses due to exchange rate fluctuations. In addition, economic performance of manufacturing 
firms is related to the amount of losses reported whereas domestic interest rates and changes in 
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  32Appendix: Chilean Data Description 
The data used in the study was originated from balance sheets, profit and loss reports, and from 
financial statements notes considering a sample from 1994 to 2001. For macroeconomic 
variables, all the data was downloaded from the Central Bank of Chile (webpage: 
http\\www.bcentral.cl ) 




Bias  1 if firm has a positive bias in exportable earnings versus importable 
inputs. 0 in other case. This is just for firms from the tradable sector. 
Sector  1 if firm comes from the tradable sector and 0 if comes from non-
tradable sector. 
Year Year 
rut IRS  Number 
digito IRS  Digit 
ciiu_1  International Classification of Industrial Activities_1 
ciiu_2  International Classification of Industrial Activities _2 
ciiu_3  International Classification of Industrial Activities _3 
ciiu_4  International Classification of Industrial Activities _4 
ciiu_5  International Classification of Industrial Activities _5 




taccir  Total Current Assets 
existe  Existences or Inventories  
tafijo Total  Fixed  Assets 
maqeq Machineries  and  Equipment 
iempre  Investment in related companies 
iotsoc  Investment in non-related companies 
totact Total  Assets 
tpacir  Total Current Liabilities 
obfincp  Short Run Financial Obligations 
obfinlpcp  Long Run Financial Obligations with short run maturity 
tpaslp  Total Long Run Liabilities 
obfin  Long Run Financial Obligations 
totpat Total  Patrimony 
totpas Total  Liabilities 
rsanim  Net Incomes before taxes 
resuex  Net Operational Earnings 
ingrex Operational  Incomes 
  33costex Operational  Expenditures 
gasadv  Sales and Management expenditures 
gasfin Financial  Expenditures 
oegfex Other  earnings 
utejer  Profit and loss 
acciones Stock  issues 
pasd_cp_c  Short run financial debt in US$ 
pasd_cp_o  Short run debt  in US$, other sources 
pasd_lp_c  Long run financial debt in US$ 
pasd_lp_o  Long run debt  in US$, other sources 
MAT_LOAN Credit  maturity 
MAT_BOND  Maturity other liabilities (Bonds) 
RER5  Real exchange rate based on main five commercial partners 
RER  Real exchange rate considering all countries 
GDP  GDP constant 1996 $ 
GGDP  Annual GDP Growth 
INF  Inflation based on CPI (December) 
INVNETAX  Financial investment abroad (mill US$) 
CTACAPITAL  Capital account (mill US$) 
CK_GDP  Capital account (%GDP) 
NPLTA  Non performing loans over total assets 
NIR3089  Nominal Interest rate 30-89 days 
Col_M2A  Total banking loans over M2A (December each year) 
LIBOR90  Libor 90 days 
I_EI  Domestic Interest rate (30-89 days) – Libor 90 days 
 
 





Consumer Price Index (CPI) 
(December 1998=100) 











  34The conversion to national currency (pesos) was implemented using the US Dollar-Peso parity 




Day Year  $/US$ 
30-Dic 1994 404,09 
29-Dic 1995 407,13 
30-Dic 1996 424,97 
31-Dic 1997 439,81 
30-Dic 1998 473,77 
30-Dic 1999 527,70 
29-Dic 2000 572,68 
28-Dic 2001 656,20 
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